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(54) Temperature sensing and limiting device 

(57) A temperature sensing and limiting device is 
described for use in a radiant electric heater (B) incor- 
porating at least one heating element (14). The device 
comprises an elongate tubular housing (1) adapted to 
at least partly traverse the heater so as to be heated 
externally by the heating element. A component (4) is 



provided within the housing and provides an electrical 
parameter which changes as a function of temperature. 
At least a thermal-sensing portion (11) of a thermally- 
responsive bimetallic cut-out device (10) is provided 
within the housing (1 ), the cut-out device being adapted 
to deenergise the heater (8) at a predetermined temper- 
ature. 
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Description 

[0001] This invention relates to the sensing and limit- 
ing of temperature in a radiant electric heater, such as 
for example in a cooking appliance, particularly a glass- 
ceramic cooking appliance. 

[0002] It has been well-known for many years to pro- 
vide heaters in glass-ceramic cooking appliances with 
temperature limiting devices arranged to sense the tem- 
perature particularly of the glass-ceramic cooking sur- 
face and to deenergise the heaters at a predetermined 
temperature to prevent overheating of the glass-ceram- 
ic. Such temperature limiting devices commonly com- 
prise a differentially-expanding rod-in-tube assembly 
having one end thereof arranged to activate mechanical 
switch means. Such devices are restricted in operation 
to one predetermined temperature and exhibit a signif- 
icant tolerance (typically ± 5%) deviating about this pre- 
determined temperature, as a result of variations of 
manufactured components and limitations of assembly 
processes. 

[0003] There are increasing requirements for im- 
proved accuracy and greater flexibility of control of ra- 
diant heaters and particularly to provide dynamic sens- 
ing and control of temperature. Improved accuracy, to 
typically ± 1%, means that the nominal glass-ceramic 
temperature can be set higher and maintained within an 
acceptable range even at upper specified limits (top tol- 
erance), thereby meeting the requirements recom- 
mended by manufacturers of the glass-ceramic material 
for maximum temperature and power load characteris- 
tics. The ability to operate at a higher temperature for 
the glass-ceramic cooking surface leads to improved 
boiling performance especially with high power heaters 
and poor quality cooking utensils. This is leading to the 
replacement of conventional thermal limiting devices by 
temperature sensing devices, for example temperature- 
sensitive resistance devices such as platinum resist- 
ance temperature detectors and the use of microproc- 
essor-based circuits. 

[0004] A problem with the use of such devices is that, 
unlike the temperature limiting devices of the prior art, 
they do not provide a fail-safe function and in the event 
of failure of the associated electronic circuitry overheat- 
ing of the glass-ceramic may occur, which is dangerous 
and may result in failure to meet electrical safety legis- 
lation. 

[0005] It has therefore been considered essential to 
provide an additional mechanical thermal switch in the 
heater as a safety cut-out device. Although this solves 
the problem, the resultant plurality of components is un- 
desirable and inconvenient for manufacture of the heat- 
ers. 

[0006] It is an object of the present invention to over- 
come this disadvantage. 

[0007] The present invention provides a temperature 
sensing and limiting device for use in a radiant electric 
heater incorporating at least one heating element, the 
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device comprising an elongate tubular housing adapted 
to at least partly traverse the heater so as to be heated 
externally by the heating element; a component provid- 
ed within the housing and providing an electrical param- 
5 eter which changes as a function of temperature; and at 
least a thermal-sensing portion of a thermally-respon- 
sive bimetallic cut-out device provided within the hous- 
ing, the cut-out device being adapted to deenergise the 
heater at a predetermined temperature. 
[0008] The component and/or the bimetallic cut-out 
device may be in thermo-conducting relationship with 
the housing. 

[0009] The bimetallic cut-out device, or portion there- 
of, may be accommodated in the tubular housing at an 
end region thereof, which may be arranged for location 
at a peripheral region of the heater. 
[001 0] The component providing an electrical param- 
eter which changes as a function of temperature may 
be accommodated in the tubular housing remote from 
the bimetallic cut-out device, or portion thereof, such as 
at an opposite end region of the tubular housing thereto. 
[0011] The tubular housing may comprise one or 
more component parts and may have a portion accom- 
modating the bimetallic cut-out device, or portion there- 
of, which is wider than that portion accommodating the 
component. 

[001 2] The housing may comprise a metal or a ceram- 
ic, or a combination of a metal and a ceramic. 
[0013] The component may comprise a temperature- 
sensitive resistor, capacitor or inductor, or a thermo- 
electric device, such as a thermocouple and the electri- 
cal parameter which changes as a function of tempera- 
ture may be resistance, capacitance, inductance or volt- 
age or current. 

[0014] In particular, the component may comprise a 
platinum resistance temperature detector. 
[0015] Means, such as electrical terminals and/or 
leads may be provided for connecting the component to 
an evaluating circuit such as for control of the heater 
and for enabling the bimetallic cut-out device to be con- 
nected in circuit with the heater and a power supply 
[0016] The arrangement of the invention provides a 
temperature sensing component and bimetallic safety 
cut-out device as a compact, integrated unit, which is 
readily secured to a radiant electric heater for operation 
and results in simplified mechanical and electrical con- 
nections. 

[0017] The invention is now described by way of ex- 
ample with reference to the accompanying drawings, in 
which: 

Figure 1 is an exploded, part-sectional view of a 
temperature sensing and limiting device according 
to the invention; 

Figure 2 is a plan view of a radiant electric heater 
provided with the device of Figure 1 ; 
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Figure 3 is a part-sectional view along line A-Aof a 
detail of the heater of Figure 2; and 

Figure 4 is a circuit diagram illustrating the temper- 
ature sensing and limiting device in an electrical cir- 
cuit with a radiant electric heater. 

[0018] A temperature sensing and limiting device for 
a radiant electric heater, particularly for a glass-ceramic 
cooking appliance, has a housing comprising an elon- 
gate tubular member 1 . The tubular member 1 , compris- 
es a metal such as stainless steel, but could comprise 
another suitably high temperature withstanding materi- 
al, such as a ceramic. The tubular member 1 has a rel- 
atively narrow portion 2, which may be closed at its end 
if required, and a wider opposite end portion 3. 
[0019] Inserted in the tubular member 1 at the narrow 
end portion 2 is a temperature-sensing component 4 
providing an electrical parameter which changes as a 
function of temperature. This component may comprise 
a platinum resistance temperature detector, whose 
electrical resistance changes as a function of tempera- 
ture. However it could comprise another resistance de- 
vice having either PTC or NTC characteristics or could 
comprise a capacitor or an inductor, or a thermo-electric 
device such as a thermocouple. In addition to electrical 
resistance, the electrical parameter which changes as 
a function of temperature could be capacitance, induct- 
ance, voltage or current, according to the type of tem- 
perature-sensing component employed as the compo- 
nent 4. 

[0020] The component 4 is fitted inside a ceramic tube 
5, such as of alumina, which is a sliding fit inside the 
narrow portion 2 of the tubular member 1. As a result, 
the component 4 is in good thermo-conducting relation- 
ship with the tubular member 1 . 

[0021] Lead wires 6, provided with braided glass in- 
sulation, are connected to terminals 7 which enable the 
component 4 to be electrically connected to an appro- 
priate evaluating circuit 25 of known form for sensing 
and providing control of the temperature of a heater 8 
(Figure 2) by way of a switch 26 (Figure 4) . An electri- 
cally insulating sleeve 9, such as of braided glass fibres, 
may also be provided inside the tubular member 1. 
[0022] A thermally-responsive bimetallic cut-out de- 
vice 10 has a thermal-sensing stub portion 11 inserted 
in the wide end portion 3 of the tubular member 1 and 
arranged such that the stub portion 11 is in good thermo- 
conducting relationship with the tubular member 1 . The 
stub portion 11 thermally communicates with a well- 
known arrangement of bimetallic disc 27 and switch 
contacts 28 accommodated in an enclosure 1 2 (shown 
in detail in Figure 1). At a predetermined temperature 
sensed by the stub portion 11 , the bimetallic disc 27 de- 
flects and breaks the associated switch contacts 28. At 
a predetermined lower temperature, the disc automati- 
cally re-deflects to its former position, remaking the 
switch contacts. Such construction and operation of a 



bimetallic cut-out switch is known to the skilled person, 
the bimetallic component comprising two layers of ma- 
terial, such as metal, bonded together, the two materials 
having different thermal expansion characteristics so as 
5 to cause the bimetallic component to deform when heat- 
ed. 

[0023] The switch contacts 28 of the bimetallic cut-out 
device 1 0 are electrically connected to terminals 1 3 pro- 
vided on the enclosure 12 and by means of which the 
cut-out is able to be connected between a power supply 
(illustrated by the terminals L and N in Figure 4) and a 
heating element 14 (Figure 2) in the radiant heater 8 
(Figure 2). 

[0024] The stub portion 1 1 of the bimetallic cut-out de- 
vice 10 comprises a bushing 15 of good thermally con- 
ducting material, such as steel, aluminium, copper or 
brass, tightly fitting over a part 1 6, also of good thermally 
conducting material, which thermally communicates 
with the bimetallic switch components in the enclosure 
12. 

[0025] The bushing 15 and associated part 16 may 
comprise the same, or different, materials and could be 
replaced by a single equivalent part if required. 
[0026] The resulting temperature sensing and limiting 
device is provided with a metal mounting bracket 17 by 
means of which it is secured to a metal dish-like support 
18 (Figure 3) of the radiant heater 8 by means of a 
threaded fastener 24. 

[0027] As shown in Figures 2 and 3, the radiant heater 
8 comprises a base layer 19 of thermal and electrical 
insulation material, such as microporous insulation ma- 
terial, provided in the dish-like support 18. At least one 
heating element 14, such as of well-known wire or rib- 
bon form, is supported on the base layer 19. A wall 20 
of insulation material surrounds the heater at the periph- 
ery thereof and has an aperture 21 through which the 
tubular member 1 of the temperature sensing and limit- 
ing device of the invention passes. An upper surface 22 
of the peripheral wall is arranged to contact the rear side 
of a glass-ceramic sheet (not shown), such as for a 
cooking surface, the tubular member 1 of the device be- 
ing located spaced between the heating element 1 4 and 
the sheet of glass-ceramic. 

[0028] A terminal block 23 is provided for connecting 
the heater to a power supply for operation. 
[0029] When the heater is operated, the temperature- 
sensitive component 4, connected to its associated 
evaluating circuit by means of the terminals 7, monitors 
the temperature. The evaluating circuit 25, which is pref- 
erably microprocessor-based, controls operation of the 
heating element 1 4 and enables accurate control of the 
temperature of the glass-ceramic to be achieved. Such 
accuracy may be typically to ± 1% of a predetermined 
temperature value. 

[0030] The bimetallic cut-out device 10 is electrically 
connected between the power supply and the heating 
element 14 and independently of the component 4 and 
its associated evaluating circuit 25. If for any reason the 
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heater 8 is operated, for example as a result of malfunc- 
tion or failure of the component 4 or its associated eval- 
uating circuit 25, such that an undesirably high temper- 
ature is reached, damage to the glass-ceramic is avoid- 
ed by the bimetallic cut-out device 10 responding to the 
temperature and operating to break the circuit to the 
heater. The heating element 14 is thereby safely de-en- 
ergised. When the heater cools down, the bimetallic cut- 
out device 10 automatically operates to reconnect the 
heater to the power supply. 



Claims 

1. A temperature sensing and limiting device for use 
in a radiant electric heater (8) incorporating at least 
one heating element (14), the device comprising an 
elongate tubular housing (1) adapted to at least 
partly traverse the heater so as to be heated exter- 
nally by the heating element; a component (4) pro- 
vided within the housing and providing an electrical 
parameter which changes as a function of temper- 
ature; and at least a thermal-sensing portion (1 1 ) of 
a thermally-responsive bimetallic cut-out device 

(1 0) provided within the housing (1 ), the cut-out de- 
vice being adapted to deenergise the heater (8) at 
a predetermined temperature. 

2. A device according to claim 1 , characterised in that 
the component (4) and/or the bimetallic cut-out de- 
vice (10) is or are in thermo-conducting relationship 
with the housing (1). 

3. A device according to claim 1 or 2, characterised in 
that the bimetallic cut-out device (1 0), or portion (1 1 ) 
thereof, is accommodated in the tubular housing (1 ) 
at an end region thereof. 

4. A device according to claim 3, characterised in that 
the end region is arranged for location at a periph- 
eral region of the heater (8). 

5. A device according to claim 3 or 4, characterised in 
that the component (4) providing an electrical pa- 
rameter which changes as a function of tempera- 
ture is accommodated in the tubular housing (1 ) re- 
mote from the bimetallic cut-out device (10), or por- 
tion (11) thereof. 

6. A device according to claim 5, characterised in that 
the component (4) is accommodated in the tubular 
housing (1) at an opposite end region to that at 
which the bimetallic cut-out device (10), or portion 

(11) thereof, is accommodated. 

7. A device according to any preceding claim, charac- 
terised in that the tubular housing (1 ) comprises one 
or more component parts. 



8. A device according to claim 7, characterised in that 
the tubular housing (1) has a portion (3) accommo- 
dating the bimetallic cut-out device (10), or portion 
(1 1 ) thereof, which is wider than that portion (2) ac- 

5 commodating the component (4). 

9. A device according to any preceding claim, charac- 
terised in that the housing (1 ) comprises a metal or 
a ceramic, or a combination of a metal and a ceram- 

10 ic. 

10. A device according to any preceding claim, charac- 
terised in that the component (4) comprises a tem- 
perature-sensitive resistor, capacitor or inductor, or 

is a thermo-electric device. 

11. A device according to claim 10, characterised in that 
the electrical parameter which changes as a func- 
tion of temperature is resistance, capacitance, in- 

20 ductance, or voltage or current. 

1 2. A device according to claim 1 0 or 1 1 , characterised 
in that the thermo-electric device (4) comprises a 
thermocouple. 

25 

1 3. A device according to claim 1 0 or 1 1 , characterised 
in that the component (4) comprises a platinum re- 
sistance temperature detector. 

30 1 4. A device according to any preceding claim, charac- 
terised in that means are provided for connecting 
the component (4) to an evaluating circuit (25) and 
for enabling the bimetallic cut-out device (10) to be 
connected in circuit with the heater (8) and a power 
35 supply. 

15. A device according to claim 1 4, characterised in that 
the evaluating circuit (25) is for control of the heater 
(8). 

40 

1 6. A device according to claim 1 4 or 1 5, characterised 
in that the means comprise electrical terminals (7) 
and/or leads. 

^5 17. A radiant electric heater provided with a tempera- 
ture sensing and limiting device according to any 
preceding claim. 
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